An experiment was carried out at the Agronomy Field Laboratory, Bangladesh Agricultural University, Mymenshingh to study the effect of weeding regime on the weed infestation and crop performance on transplant aman rice. The treatments included 10 weeding regime -i) no weeding, ii) one hand weeding at 21 DAT, iii) two hand weeding at 21 and 42 DAT, iv) three hand weeding at 21, , grain yield, straw yield, biological yield and harvest index were significantly affected by weeding regime. Ronstar 25 EC @ 2.0 1ha -1 + one hand weeding controlled the weeds to the greatest extent and produced the yield and yield attributes similar to those in weed free treatment.
INTRODUCTION
Transplant aman rice is the important rice crop of Bangladesh which covers about 33.40 % of total rice area and contributes to 47.73% of the total rice production (BBS, 2008) . But in this crop, yield is much lower than that of transplanted rice in other rice growing countries of the world. Severe weed infestation constitutes one of the reasons for such low yield (Mamun, 1988) . The yield loss due to weed completion in transplant aman rice is 40% in Bangladesh (BRRI, 1981) . In Bangladesh weeds are being controlled manually by hand pulling or by using simple tools like niranee, Japanese rice weeder etc. Usually, two to three hand weddings are done for growing a transplant rice crop depending upon the nature of weeds and their intensity of infestation. But, this method is very laborious, time consuming and expensive. The use of herbicide can help controlling weeds more easily and cheaply. Weed competition at early growth stage can be eliminated through pre-emergence herbicides and weeds growing at later crop growth stage can be controlled by post-emergence herbicides. Preemergence herbicides, post emergence herbicides or both if used in combination with hand weeding 28 more efficient weed control may be achieved. It has been seen that combination of two methods are always better than single method that is only hand weeding or only chemical weeding. Moreover, repeated use of any single method makes an unimportant weed to establish as an important one. Efforts to suppress the seed infestation with simultaneous increase in crop production through improved cultivation require the introduction of use of herbicide. The replacement of manual weeding by herbicides or herbicides in combination with hand weeding would help to obtain higher crop productivity with less efforts and cost. The present study was, therefore, undertaken to study the effect of weeding regime on the weed infestation and crop performance of transplant aman rice.
MATERIALS AND METHODS
An Experiment was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural University (BAU), Mymensingh to study the effect of weeding regime on the weed infestation and crop performance of transplant aman rice. The experiment was laid out in a randomized complete block design with four replications. The treatments included 10 weeding regime-i) no weeding , ii) One hand weeding at 21 DAT, iii) two hand weeding at 21 and 42 DAT, iv) three hand weeding at 21, 42 and 63 DAT, v) Ronstar 25 EC @ 2.0 1 ha -1 at pre-emergence , vi) 2, 4-D amine @ 1.84 1 ha -1 at 42 DAT, vii)
Ronstar 25 EC@ 2.0 1 ha-1 at pre-emergemce + 2, 4-D amine @ 1.84 1ha -1 at 42 DAT viii) Ronstar 25 EC@ 2.0 1 ha-1 at pre-emergemce + one hand weeding at 42 DAT ix) One hand weeding at 21
DAT + 2, 4-D amine @ 1.84 1ha -1 at 42 DAT and x) weed free. The area of unit plot was 0.0015 ha (5mx3m). The treatments were allocated in each block at random. The land was fertilized with 69, 18.86, 20, 10.8 and 3.6 kg of N, P, K,S and Zn ha -1 through urea, triple super phosphate, muriate of Potash, gypsum and zinc sulphate, respectively. The whole amount of triple super phosphate, muriate of potash, gypsum and zinc sulphate were applied as basal dose at final land preparation and the whole amount of urea was top dressed in three equal installments at 10, 30 and 55 DAT. The seedlings of BR11 ( Mukta) were transplanted on the well puddled unit plots maintaining a spacing of 25 cm x 15 cm (row to row distance 25 cm and hill to hill distance 15 cm). Two seedlings were used per hill. Weeding was done as per the weeding regime. Irrigation was done when required. Proper preventive measures were taken to protect the crop from insect pests. The crop was harvested plot wise on 2 December 1999. Data were collected on the density and dry weight of the infesting weed species. Phytotoxicity of Ronstar 25 EC @ 2.0 1 ha -1 and 2, 4-D amine @ 1.84 1 ha -1 to experimental crop were determined by visual observations. Data on different crop characters were recorded at harvest of the crop. The mean differences of the analyzed data were adjudged as per Duncan's Multiple Range Test.
RESULTS AND DISCUSSION
The results of the present study have been presented in Tables 1-5 . Twenty eight different weed species belonging to 13 families, of which 23 were annuals against 5 perennials, were found to infest the experimental crop (as observed in the crop receiving no weeding at flowering stage of rice plants). Of these species, 7 belonged to Gramineae, 6 to Cyperaceae, and 2 to each of the Amaranthaceae, Compositae, Commelinaceae and Euphorbiaccae. Only one species represented the rest of the 7 families-Pontederiaccae, Onagraceae, Oxalidaceae, Marsileaceae, Polygonaccae, Lythraceae and Convolvulaceae. Local name, scientific name, family, classification and important values (%) of these weeds have been presented in Table1. The most important weed species in the experimental plots at flowering stage of rice plants was Angta ( Panicum repens). Other 4 most important weeds were Kanainala ( Murdania nudiflora), Matichaise ( Fimbristylis miliacea), Anguleeghash (Digitaria 29 sanguinalis) and Nakphuli(Cyperus michelianus). These five weed species contributed 67.95% of the total weed dry weight. The remaining 32.05% of the total dry weight was contributed by the rest of the 23 weed species (Table 1) . Keshnuti( Eclipta alba) was the least important weed species in the experimental field.
Weed density was significantly affected by methods of land preparation. The highest weed density was recorded in the plots prepared by country plough and the lowest in the plots prepared by tractor ( Table 2 ). The weed density in the plots prepared by power tiller was in between that of the plots prepared by country plough and tractor. Weed density in the plots prepared by power tiller and tractor being statistically identical was significantly lower, 44.46% and 56.40% respectively, than that in the plots prepared by country plough. It is thought that the variation in the depth of ploughing might be responsible for such variation in the weed density. As already discussed, it may be seen from Table I that, compared to that in the plots ploughed by country plough, the depth of ploughing increaser by 32.98% in the plots prepared by power tiller and 76.77% in the plot prepared by tractor. In other wards, it may be said that, weed density decreased as the depth of ploughing increased. Similar results of reduced weed density with increased depth of ploughing due to tractor ploughing compared to power tiller ploughing was also reported by Kim et al ( 1975) . Weed density was significantly affected by weeding regime. The highest weed density was recorded in the crop not weeded at all and the lowest in Ronstar 25 EC @ 2.01 ha -1 + one hand weeded crop (Table 2 ). Weed density in one hand weeding, two hand weeding, three hand weeding, Ronstar 25 EC @ 2.0 1 ha -1 , 2, 4-D amine @ 1.84 1 ha -1 , Ronstar 25 EC @ 2.0 1 ha -1 + one hand weeding and one hand weeding + 2,4-D amine @ 1.84 1 ha -1 being statistically identical was significantly lower than that in no weeding. This, in other words means, that, the weed control measures, singly or in combination, as included in this study, were of similar efficiency. The effect was similar in reducing the weed population whether the crop was hand weeded once, twice or thrice, or chemically weeded by Ronstar 25 EC @ 2.0 1 ha -1 or 2, 4-D amine @ 1.84 1 ha -1 or both in combination or by any one of these two herbicides in combination with one hand weeding. Nolchaise, Barashama, Durba, Kanatbashi, Chotodlhudia and Baradhnudia was totally controlled by hand weeding whatever might be the frequency (Table 3) . In case of all other weeds, the extent of reduction of density increased with the increase in the frequency of hand weeding, the highest being in the thrice hand weeding. Ronstar 25 EC @ 2.0 1 ha -1 totally failed to control Nakphuli, Nolchaise, Arail and Chelaghash. The density of Angta, Kanainala, Matichaise and Anguleeghash which were among the four most important weeds were reduced to the extent of 56-72% only by Ronstar 25 EC @ 2.0 1 ha -1 . Nakphuli, Panichaise, Nolchaise, Khudeyshama and Arial could not be controlled by 2, 4-D amine @ 1.84 1 ha -1 . Angta, the most important weed in the experimental field, was controlled only by 51.28% by 2,4-D amine @ 1.84 1 ha -1 .The extent of control of Matichaise by 2,4-D amine @ 1.84 1 ha -1 was also very poor. However, it reduced the density of Anguleeghash and Kanainala by about 83 and 86%, respectively. Ronstar 25 EC @ 2.0 1 ha -1 + 2,4-D amine @ 1.84 1 ha -1 through failed to control Nakphuli, Nolchaise, Arail and Chelaghash, it totally controlled Panichaise, Barashama, Durba, Malancha, Keshuti, Helencha, Kanaibashi, Chhotodhudia, Baradhudia, Panikachu, Panilong, Amrulshak, Shusnishak, Panimarich, Acidghash and Kalmilata. It reduced the density of Joina, Anguleeghash, Chanchi and Kanainala to the extent of more that 80% (Table 3) . Ronstar 25 EC @ 2.0 lha -1 + one hand weeding controlled Angta, Anguleeghash. Matichaise and Kanainala by around 70-74%. It controlled Nakphuli by only 41.79%. It, however, totally controlled Panichaise, Nolchaise, (Table 2 ). This, in other words means, that , the weed control efficiency of these weeding treatments was similar. However, weed dry weight in two hand weeding being statistically identical with that in one hand weeding was significantly lower than that in Ronstar 25 EC @ 2.01 ha -1 + one hand weeding . This means that, weed control efficiency of two hand weeding was similar to that of one hand weeding but significantly lower than that of Ronstar 25 EC @ 2.01 ha -1 + one hand weeding.
In response to hand weeding, the dry weight of individual weeds also showed a trend of reduction similar to that of density of individual weeds, that is reduction was highest in three hands weeding and lowest in one hand weeding (Table 4) -- (Table 5) . In short, it may be said that the unwedded crops were shorter than the weeded crops. The crop kept weed free throughout the life cycle produced the highest total number of tillers hill -1 and the crop kept unwedded throughout the life cycle produced the lowest number of tillers hill -1 (Table 5) , the difference in the total number of tillers hill -1 between these two treatments being significant.
However, the total number of tiller hill -1 in crops hand weeded twice, hand weeded thrice, weeded
by Ronstar 25 EC @ 2.01 ha produced statistically identical number of car bearing tillers hill -1 . The number of ear bearing tiller hill -1 in one hand weeding, two hand weeding, three hand weeding, and weeded by 2, 4-D amine @ 1.84 1 ha -1 singly or in combination with one hand weeding being at par was significantly higher than that in unwedded crop and lower than that in weed free crop. However, the number of ear bearing tillers hill -1 was highest in crop kept weed free and lowest in crop kept unwedded. No weeding, one hand weeding, two hand weeding, three hand weeding, three hand weeding and Ronstar 25 EC @ 2.01 ha -1 + one hand weeding treatments produced statistically identical number of non ear bearing tillers hill -1 (Table 5 ). It was also statistically similar in one hand weeding, two hand weeding, three hand weeding, Ronstar 25 EC @ 2.01 ha treatment, the difference between these two treatments being significant. Weeding regime had no significant effect on the panicle length but it was numerically largest in weed free treatment and smallest in no weeding treatment (Table5). Number of grains panicle -1 in no weeding, one hand weeding, two hand weeding, three hand weeding , Ronstar 25 EC @ 2.0 1 ha -1 , 2, 4-D amine @ 1.84 1 ha -1 treatments was statistically similar ( Table 5 ). Except that in no weeding treatment, which produced the lowest , and in weed free treatment which produced the highest, the number of grains panicle -1 was statistically identical in all other treatments. + one hand weeding treatment. The highest straw yield was produced in weed free crop but it was identical with that produced in Ronstar 25 EC @ 2.0 1 ha -1 + one hand weeding (Table 5 ). The lowest straw yield was produced in the crop receiving no weeding, the difference between the lowest and highest straw yields being significant. Straw yields in one hand weeding, two hand weeding , three hand weeding, Ronstar 25 EC @ 2.01 ha (Table 5) . In 2, 4-D amine @ 1.84 1 ha -1 , treated crop, harvest index was significantly higher than that in no weeding and significantly lower than that in Ronstar 25 EC @ 2.01 ha
, Ronstar 25 EC @ 2.01 ha -1 + one hand weeding, one hand weeding + 2, 4-D amine @ 1.84 1 ha -1 and weed free treatments. The lowest harvest index was produced in the crop not weeded at all. From the effects of weeding regime on the yield and yield contributing characters it is seen that, the crop which was not weeded at all producing smallest number of ear bearing tillers hill produced the lowest straw yield and the crop in which weeds were not allowed to grow at all (weed free) producing tallest plants and largest total number of tillers hill -1 produced significantly highest straw yield. This difference in the production of yield and yield contributing characters between the no weeding and weed free treatments was attributed to weed competition. In weed free treatment no weeds were allowed to grow, so the crop did not experience any competition from the weeds and this resulted to the production of superior-most yield and yield contributing characters. On the other hand, in no weeding treatment, the weeds were allowed to grow unrestricted up to the crop harvest and the crop experienced tremendous competition from these weeds through out the life cycle. And, probably this was the main reason for the consequence of reduction of grain and straw yields by 54.51% and 40.45%, respectively, in the no weeding treatments. That the weeds reduce the grain yield of transplant aman rice by 7 to 80% has also been reported by other (BRRI, 1981; Sattar, 1986 ) and the extent yield reduction due to weed competition in transplant aman rice varies with factors like species, density, time of emergence and duration of competition of weeds, variety and density of the rice plants, soil fertility level and climate condition (Chang, 1970) . Among the weed control treatments, Ronstar 25 EC @ 2.01 ha -1 + one hand weeding controlled the weeds to the greatest extent, reducing weed density by 69.72% and weed dry weight by 82.47%, and produced the yield and yield attributes statistically similar to those in weed free treatment. So it was considered to be best in terms of weed control and crop performance. Hand weeding once, twice or thrice produced statistically similar yield and yield attributes. So, no extra benefit in terms of grain and straw yields could be obtained in this study from weeding more than once. Ronstar 25 EC@ 2.01 ha -1 and2, 4-D amine @ 1.84 1 ha -1 singly or in combination and 2, 4-D amine @ 1.84 1 ha -1 + one hand weeding also produced statistically identical grain and straw yields. So all of these weed control measures were also of similar effect in producing grain and straw yields. So, considering the weed control efficiency and agroeconomic performance of transplant aman rice in respect of weeding regime, in the context of the present study, recommendation should go for weed control by Ronstar 25 EC @ 2.01 ha -1 + One hand weeding at 42 DAT. If, however, herbicide is not available and the weeds to be controlled by hand weeding, then one hand weeding at 21 DAT is recommended. On the other hand, where there is scarcity of labor and the situation demands the use of herbicide for controlling the weeds, one should go for controlling weeds by Ronstar 25 EC @ 2.01 ha -1 at pre-emergence.
